In epifluorescence mapping (in our case, PP and NN images, as defined in Fig. 1) , it has been shown that the optical signal contains not only contributions from the cardiac surface, but also from subsurface layers. Still, the weighting function, that specifies the contribution as a function of depth, quickly decreases as the depth increases (see Fig. 2 ). Beyond a depth of about 0.5-4 mm (depending on the wavelength of the excitation and the emission light), the contributions are negligible. Consequently, epifluorescence mapping is not an appropriate technique to assess the average transmembrane polarization of a thick slab of tissue. On the other hand, transillumination mapping (NP and PN images, see Fig. 1 ), leads to a much more uniform weighting function, as we show below. We consider broad-field illumination, i.e. an essentially one-dimensional setting. We first ask for the density of the diffuse excitation photons. Their only source is conversion from ballistic photons (1). Thus, they satisfy the diffusion equation (1) is an adjustable positive constant expressing the input intensity of the ballistic photons, is the attenuation length of the diffuse photons, and is the attenuation length of the ballistic photons. Zero (Dirichlet) boundary conditions appropriate for a totally diffusive medium and totally transmitting boundaries are assumed A particular solution of Eq. 1 is ,
The combination of all terms including solutions of the homogeneous part of Eq. 1 can be written up to a constant factor .
We now consider a thin uniform plane of fluorescent dye at depth from the illuminated surface. The fluorescence photon density is assumed to have that plane as its only source. We assume that the fluorescence photons satisfy a diffusion equation similar to Eq. 1: (4) where the source involves the local positive function of excitation photons, with another adjustable coefficient B that includes the thickness of the fluorescent plane and the optical quantum efficiency of the excitation. is the attenuation length of fluorescent photons, and the Dirac delta function. The solutions to Eq. 4 are (5) (6) The experimental data is obtained from the photon flux exiting the boundaries. According to Fick's law, and if the diffusivity D is defined with units of (length) 2 /(time), the photon flux at the boundary is (7) where = photon density in the slab. Applying Eq. 7 to Eq. 5 and Eq. 6, we have, again up to a constant factor, , Images PN, NP
, Images PP, NN
These functions are plotted in Fig. 2 as our weighting functions with = 3.3 mm, = 2.56, and = /4 for the near-infrared dye JPW DI-4-ANBDQBS (2). We discovered that the epicardial surface has a greater sensitivity to shocks than the endocardial surface. Table S2 shows the ratio of epicardial to endocardial ∆V m for weak and strong shocks. The ratio is considerably greater than 1 independent of field orientation. This asymmetry in sensitivity is more pronounced for weak shocks (~1.8) than for strong shocks (~1.3). We suspect that this is due to the torturous topology of the endocardial surface where optical signals are taken from adjacent regions of endocardial surface and contiguous pectinate muscle. This is likely to produce a greater variation in the optical signal at this surface.
Mean Shock Strength 2.7 ± 0.4 V/cm 33.3 ± 5.2 V/cm Epi/Endo % APA (Anode) 1.8 ± 0.6 1.3 ± 0.2 Epi/Endo % APA (Cathode) 1.7 ± 0.2 1.3 ± 0.1
Table S2
Ratio of % APA at the epicardial surface compared to the endocardial surface under both anode and cathode for weak and strong shocks. The ratio provides an estimate of the sensitivity of the ventricular surfaces to the shocks delivered. Change of potential (∆V m ) during (A) weak shock (2.9 V/cm) and (B) strong shock (35.0 V/cm) applied during the plateau phase of APs generated by uniform field pacing (see Fig. 4 ). ∆V m is displayed as % APA in the color maps, with the corresponding preshock (thin line), and during shock (thick line) normalized AP averaged over all pixels displayed below. S1 pacing and S2 shock markers are depicted at base line. Mean % APA and SD are also shown below each map. PP, PN, NP, NN are defined in Fig. 1 
